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CLAIMS 

What is claimed is: comprising: 

„pp„ a„. .owe, CaMin. We« s„— ,,,e face 

S having low r=fl«nvtty. and electro » 

,«»eco.p.*/enod«,a„e™»^^^^^^^ 
,„ ,ee*.c. as a seeond^o*, ,.a.,n. ^ ^^^^^^ ^^^^ 

U .e„e,a.iont.o..h|4cUve,eg,o .*^«^^ '^^^^^^^^^ 

'T ,C,a^,..e,e.*e..aUn,. 
i The s.micondnc.0, laser of Claunl 

.- . ,eflee.i.e elements and transmiss.ve elements. 
— te«ee.. t.e te«eetWe 

/ 3 The,,semieondnaor laser of Claim 

™,lngeXentsareto{;^edojgold. 

' I ,?.esdo.d»c.or.asero.Cla.3«.ere,n..e.old 
: (rntne rat.areseparated.a. 

/ A The semiconductorlaser of Claim 1 



13 
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.e>, U,e, .«wef *e InOaAsP — "J „,«.We,„ an. 

, e,a«la,«s (reformed of „-t,peInGaP...P VP 

-1 TnGaAsP confinement layers. 

I , of Claim 7 including a cap layer of 

, of Claim 1 wherein one edge face 
/ ,0. The semiconductor laser of Claim 
iuy reflective coating thereon and the other edge.face has 



3 cap layer?. 



2 has a 

3 coating thereon 



/ The semico„aue,o, laser of CUrm 

permit light emission therethrough. 

,3 A surface emitting sUconductor laser comprismg^ 
13. Asurta | ^n epitaxial strucmre on the 

3 ^*.ra.e inCudin, a layer ..^ an - f ,^,„, „„„ „a 

4 „pper and lower cladding layers sur,ou„d>^8 
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9,\^-8 structure comprising pcriodicUy ,.„,e„gth of iigM 

, feedback as a second order gratrns ^ j& ^^^^^^ ^ ..Jacent 
10 generatiou from Ire *=£ ; corresponds to a 

„ ,rati„, cements at a ^sttion mtermedt. * ^^^^^^^ ^ 

se,e=tedphaseshift.nthegrat,.g,t |rj^^^^^_^^^^^^^^^^^^^,,„^ 
1, light generated in the actt.e regro J .emiconduetor laser ^ 

1, .oma.,.as,oneof,.eupperandio4 ^,„,„, , 

U J The semiconductor laser of Claims 

1 ; formedof.«:i-«---"— '''^"'""^.^^ 

^fi / , „f riaim 14 wherein the retiecnvc 

W ^5/ The semiconductor laser of Claim 1 

i 2 grating element/are formed of gold. 

^ I fnaim 15 wherein the gold 

U L The semiconductor laser of Claims 

1 \ elementsintigratingareseparatedbyair. 

I , ..f Claim 13 including means for 

1 / 17 The semiconductor laser of Claim 13, 

13 ^ / ' *v the electrodes to a stripe region. 

regroiiaye/atv-hicitligl"™'^"-""^""- 
. i,a,er,sformedof,nO...^^^^^^ 

L the substrate is formed of GaAs. 



1 
2 
3 
4 

1 
2 
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, r riaim 19 wherein the active 

InGaAsPconffement layers, 
.type GaAs/over the upper cladding layer 



P 

cap layer 



ri!,im 13 wherein one edge face 
/ 22 The semiconductor laser of Claim 13 ^. .^^^^^e 

3 coatingfthereon. 

/ ..ese.— ,.se, of C,..B he spac.„..n 

I / i , riaim 13 wherein one of the 

pemW emission fteretoougl.^ 
, ,,e— c,ona.«ofaai.>3w.e,ei„,.espac.ns.n 

: .e.a,in.co„espo„.scoa.a.in.p-s.«o,a.u.,80= 

Asu,facee.iuinss/nico„duc.or iaserc„.pnsi».^ 
y , .semi— suLa«,a„epi.a.iais,™c.,e-^^^^^^^ 

2 W / . ,vhich lieht emission occurs, 

s„i.s„a.e i„ciu.„. a .a,e, wi-^ •» -'f-':; I ,3,e,. .ppe. and 

: :rr:;rar:^^^^^^^^^^ 

. epi«xia, s»c.. - — ^^^^^^^ ,„.o,po.a,e. »i.. « ep,.x.., 

9 feedback as a second order grating for a select 
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10 generation from the active region, the grating having a spacing between adjacent 

1 1 grating elements at a position intermediate the edge faces that corresponds to a 

12 selected phase shift in the grating, the grating formed and positioned to act upon the 

13 light generated in the active region to produce lasing action and emission of light 

14 from at least one of the upper and lower faces of the semiconductor laser; and 

15 (c) passive distributed Bragg reflector gratings incorporated with 

16 the epitaxial structure adjacent the distributed feedback grating to reflect light baclc 

17 to the distributed feedback grating. 



28. The semiconductor lasdr of Claim 27 wherein the distributed 
Y feedback grating is formed of alternating reflective elements and transmissive 
3 elements . 



1 



29. The semiconductor laser of Claim 28 wherein the reflective 



2 grating elements are formed of golu 
icond 



30. The semiconductor laser of Claim 29 wherein the gold 



2 elements in the grating are separated by~ai*. 




1 , 31. The/semitonductor laser of Claim 27 including means for 

2 confining the current frdm the eleetrodes to a stripe region. 

32. The semicoruiuctor laser of Claim 27 wherein the electrodes 
are formed on the upper and Ip^r faces of the semiconductor laser and with the 
upper electrode is formed on a cap layer to define an active stripe width over the 
active region layer zi^/mich light emission occurs. 



33..' 



The semiconductor laser of Claim 32 wherein the active 

2 region layer is/6rmed of InGaAsP confinement layers and at least one InGaAs 

3 quantum weU'layer^Betw'een the InGaAsP confinement layers, and the lower and 
4 



/ 



upper cladding layers are formed of n-type InGaP and p-type InGaP, respectively, 
5 and the ^ubstrate iWot med of GaAs . 
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1 / 34. The semiconductor laser of Claim 32 wherein the active 

2 region laye/ has multiple quantum wells defined by layers of InGaAs separated by 

3 InGaAsP confinement layers. 

1 / 35. The semiconductor layer of Claim 32 including a cap layer of 

2 P-type G4As over the upper cladding layer and wherein the grating is formed into 

3 the cap layer. 

1 / 36. The semiconductor laser of Claim 27 wherein both edge faces 

2 are formed to be antireflective. 

1 I 37. The semiconductor laser of Claim 27 wherein the spacing is 

2 in the| middle of the grating. 

1 I 38. The semiconductor laser of Claim 37 wherein the spacing in 

2 the grating corresponds to a grating phase shift of about 180°. 



1 



39. The semiconductor laser of Claim 27 wherein the distributed 



2 Bragg reflector gratings are first order gratings. 



40. The semiconductor laser of Claim 27 wherein the distributed 



1 

2 Bragg reflector gratings are second order gratings. 

1 

2 

3 these gratin 
1 



I .--^^^ The semiconductor laser of Claim 27 including an insulating 

layer over the distributed Bragg reflector gratings to inhibit current flow through 



^42. The semiconductor laser of Claim 27 wherein one of the 

2 electrodes is fonWon the lower face and has a window opening formed therein to 

3 permit light emission therethrough. 

i 

1 I 43. The semiconductor laser of Claim 27 wherein the spacmg m 

2 t^e grating corresponds to a grating phase shift of about 180°. 
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